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We report on the performance of 348 adnexectomies and 35 uterine artery ligations for both benign
and malignant disease using a simple laparoscopic suturing technique. Only 5-mm ports are required,
and there was no morbidity directly associated with this approach. The procedure can be performed
quickly, is relatively inexpensive, and allows hysterectomy and oophorectomy to be performed with-
out bipolar electrocautery.
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INTRODUCTION
Modern equipment and instrumentation have expanded
the role oflaparoscopy and have made this minimally in-
vasive alternative to laparotomy an attractive operative
tool for gynecologists. Whether alone or together, hys-
terectomy and removal of the adnexa are two of today’s
most commonly performed gynecological procedures.
Ligation of vascular pedicles is required for these pro-
cedures. Endoscopic ligation of vascular pedicles has
been accomplishedwith linearstapling devices, with des-
iccation using bipolar electricity, with multifire dispos-
able clip applicators, and even with the carbon dioxide
laser.-6
In general, endoscopic suturing of vascular pedicles is
more difficult to master and requires more time than the
previously mentioned techniques. Nonetheless, we be-
lieve that the acquisition of endoscopic suturing skills al-
lows the surgeon to be more versatile and potentially more
cost-effective. We report on the use of an endoscopic su-
turing technique that can be performed quickly and safely
and can be utilized on both the ovarian and uterine ves-
sels. This "grasper-through-the-loop" technique requires
no needles or intracorporeal knot-tying and provides uni-
formly good results for patients.
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MATERIALS AND METHODS
Subjects
A retrospective chart review was carried out for patients
who underwent laparoscopic adnexectomy or hysterec-
tomy or both between November 1990 and November
1994. Only patients who had the uterine artery or the in-
fundibulopelvic ligament, or both, ligated using our en-
doscopic suturing technique were considered eligible for
inclusion. The study group is divided into two groups:
those in whom the ovarian vessels were sutured and those
in whom the uterine vessels were sutured. Some subjects
had both of these vascular pedicles sutured and therefore
were included in both groups. Overall, the ages of the pa-
tients ranged from 29 to 93 years, with a mean of 59.4.
Their weights ranged from 92 to 338 pounds, with a mean
of 151.4.
The ovarian vessel ligation group was the largest, con-
sisting of 200 patients. The ovaries were removed bilat-
erally in 148 (74%) of these patients and unilaterally in
52 (26%). Overall, there were 348 adnexa removed. The
adnexa were extirpated in patients with adnexal masses,64
during surgical staging for endometrial,65 cervical, and
ovarian9 carcinomas, and incidentally.4 The uterine ves-
sel ligation group included 38 subjects who underwent la-
paroscopically either total or supracervical hysterectomy.
These hysterectomies were performed for endometrial
carcinoma,4 ovarian carcinoma,2 in conjunction with ad-
nexal masses,0 and other benign diseases.9122 AQUA and CHILDERS
Preoperatively, all patients gave complete history and
underwent physical examinations. Routine preoperative
laboratory evaluations also were performed.
Antimicrobial prophylaxis was administered preopera-
tively to all patients in whom total hysterectomy or colpo’-
tomy incision was anticipated. The procedures were
performed at one of three local hospitals.
Procedure
A four-trocar technique is utilized. The primary port (10-
mm) is placed in the umbilicus; 5-mm ancillary ports are
placed bilaterally, under direct visualization, in the lower
abdomen, lateral to the rectus abdominis muscles and the
inferior epigastric vessels. The fourth ancillary port (5 to
12 mm) is placed in the midline, approximately to 3 cm
above the pubic symphysis.
The telescope is placed in the umbilical port and is held
by the assistant, who uses a grasper placed through the lat-
eral port on the side on which the adnexectomy is to be per-
formed. The surgeon uses a grasper through the lower
midline port and scissors with monopolar cautery capabil-
ity through the contralateral lateral port. Adnexectomy is
performed in the same manner on both sides of the pelvis.
Removal of Left Adnexa
We will describe removal of the left adnexa. The surgeon
stands on the patient’s fight side. The peritoneum over the
psoas muscle is grasped and incised. The incision is ex-
tended parallel to the infundibulopelvic ligament.
Monopolar cautery using the scissors as the source of elec-
tricity is used forhemostasis ifnecessary. The medial or pos-
terior leaf of the broad ligament is retracted medially,
opening the broad ligament. The ureter is visualized either
directly in the open retroperitoneal space or indirectly
through the medial leaf of the broad ligament. A window is
created in the broad ligament below the ovarian vessel and
above the ureter by grasping the peritoneum and cutting it
with scissors. This window is then enlarged bluntly (Fig. 1).
The surgeon then manages the camera with his left hand
and retracts thebroadligament with the suprapubic grasper.
The assistant places a 30- to 36-inch 0 or 2-0 silk suture
through the left lateral port, through the window in the
broad ligament, and into the cul-de-sac. The grasper is re-
moved from the window, reaches around the infundibu-
lopelvic ligament, and into the cul-de-sac to grasp the
suture (Fig. 2). The suture is removed through the ipsilat-
eral port. Extracorporeal knots are tied using the Clarke
knot-pusher (Fig. 3). The suture is cut and removed from
the port. A prefabricated slipknot is placed through the
same left lateral port. The grasper from the suprapubic port
is placed through the loop ofthe pretied slipknot and grasps
the pedicle distal to the previously placed silk suture. The
surgeon then transects the ovarian vessel between the
grasper and the suture ligature (Fig. 4). The assistant then
brings the loop down and around the grasping forceps to
ligate the pedicle. If the adnexa are not large, this loop may
be placed around the utero-ovarian pedicle. This will save
a step and a loop suture ifadnexectomy is performed with-
out hysterectomy. The suture is cut, allowing the assistant
to remove the suture and insert another prefabricated slip-
knot. The surgeon passes the grasping forceps through the
loop and grabs the proximal stump ofthe infundibulopelvic
ligament. The slipknot is drawn superiorly around the tis-
sue, allowing this pedicle to be doubly ligated (Fig. 5). The
suture is cut, allowing the assistant to place the graspers
through the port. Ifjust the adnexa are to be removed, the
utero-ovarian ligament is cut and the second slipknot
placed on this pedicle. The specimen can now be removed.
At the end of the procedure, the operative site is irrigated
and inspected carefully "to ensure adequate hemostasis.
In contradistinction to the ovarian vessel, the uterine ves-
sels are suture-ligated through the suprapubic port. After
the uterine arteries have been well skeletonized bilaterally
and the bladder has been adequately mobilized off the pub-
ovesical cervical fascia, a prefabricated slipknot is placed
through the suprapubic port. A grasper placed through the
ipsilateral abdominal port is placed through the loop and
over the uterine vessels, i.e., fight port for fight-side ves-
sels. As performed at laparotomy, the grasper is placed per-
pendicular to the cervix. The grasper is closed, allowing
the tip to slide off the cervix, clamping the uterine vessels
(Fig. 6). This allows the pedicle to be taken adjacent to the
cervix. Displacement of the corpus toward the contralat-
eral side aids in visualization and is easily accomplished
with a uterine manipulator. The uterine vessels are then
transected with scissors placed through the contralateral
port (Fig. 7). The loop is then slipped around the grasper
and the uterine vessels are securely ligated. This is ac-
complished without back-clamping the uterine vessels, but
is always performed after transection of either the in-
fundibulopelvic ligament or the utero-ovarian ligament bi-
laterally, and after the contralateral uterine vessels have
been skeletonized and are ready to be suture-ligated.
RESULTS
Successful ligation and transection ofthe ovarian and uter-
ine vessels were accomplished laparoscopically in all pa-
tients. Estimated blood loss during ligation of the
infundibulopelvic ligament was unmeasurable except in a
few patients, in whom the ovarian pedicle slipped out of
the grasper. Even in these instances, the estimated bloodLAPAROSCOPIC SUTURING TECHNIQUE 123
Figure A. A window in the anterior and posterior leaf of the right broad ligament has been created by sharp and blunt dissection. This window is
below the infundibulopelvic ligament and above the right ureter. It is important to make this window as large as possible to facilitate the remaining steps
in the procedure. B. This photograph demonstrates the creation of a window in the left broad ligament. The assistant elevates the ovary. The surgeon,
standing on the right side, uses graspers placed through the suprapubic port (top) and scissors placed through the right lateral port (bottom).124 AQUA and CHILDERS
Figure 2 A long silk tie is placed through the window and around the
infundibulopelvic ligament. The tie is inserted through the ipsilateral
lateral port.
Figure 3 Using extracorporeal knot-tying techniques, the infundibu-
lopelvic ligament is suture ligated.
loss was <100 ml. Estimated blood loss during ligation of
the uterine arteries ranged from 0 to 350 ml, with a mean
<50 ml. The source ofbleeding in those instances in which
it was >100 ml was not back bleeding, but instead came
from cutting too far beyond the tip of the grasper. In these
circumstances, a second pedicle, usually the cardinal lig-
ament, was grasped, transected, and ligated using the same
technique. No blood transfusions were required in any pa-
tient. There were no injuries to bowel, bladder, or ureter
with this method. There were no instances of infection of
the sutured pedicles. No patient was taken back to the op-
erating room for bleeding of the infundibulopelvic, utero-
ovarian, or uterine pedicles. The last 25 infundibulopelvic
ligaments ligated and transected in this series were timed
from beginning of the peritoneal incision to completion
and transection of the infundibulopelvic ligament. Times
ranged from 3 to 12 minutes, with a mean of 5.4 min-
utes/side.
DISCUSSION
Procedures that were once considered possible only via
laparotomy are now commonly accomplished laparo-
scopically. Gynecologists currently perform transection of
vascular pedicles by a variety of methods, including su-
ture ligatures, stapling devices, and electrocautery. Each
method has its advocates as well as its advantages and dis-
advantages. Stapling devices, although rapid, require large
ports. The incidence of incisional bowel herniation
through laparoscopic ports increases with increasing port
size.7-9 In addition, the large, nonarticulating stapling de-
vices cannot always be properly placed around vascular
pedicles. Ureteral injury has been reported during tran-
section ofthe uterine artery using the stapling devices. .2
These disposable stapling devices are also expensive.
Bipolar cautery can be used through small ports and is
inexpensive. Its major disadvantages include the risk of
thermal damage to adjacent structures as well as reliance
on properly functioning electrical surgical units, electri-
cal cable, and the bipolar unit itself. The electrodes (pad-
dles) not infrequently adhere to tissue. In addition, the
smoke produced can obscure visualization and potentially
increase blood levels of methemoglobin, t2
The technique we describe is safe, easy, quick, and rel-
atively inexpensive. Two prefabricated slipknot suture ap-
plicators are required for each ovarian pedicle and one for
each uterine pedicle. No smoke is created and essentially
nopneumoperitoneum is lost. The procedure requires only
5-mm ports, which reduces the chances of bowel hernia-
tion and potentially results in decreased postoperative
pain. Only one port has any exchange of instruments dur-
ing ligation of the ovarian vessels. Basic suturing tech-
niques are acquired, improving the laparoscopist’s skills.
There are some pitfalls with this suturing technique that
deserve mention. At times, the proximal end of the in-
fundibulopelvic ligament retracts after transection. This
makes it difficult to locate in order to place a second su-
ture. The infundibulopelvic ligament can be cut too close
to the first silk suture ligature, allowing this ligature to
slide off. The infundibulopelvic ligament can be too wide
to be grasped completely with the graspers. Thus, whenLAPAROSCOPIC SUTURING TECHNIQUE 125
Figure 4 A. A prefabricated slipknot is placed through the ipsilateral lateral port and a grasper is placed through this slipknot and onto the
infundibulopelvic ligament. Scissors are used to cut the ovarian vessels between the grasper and the silk tie. This photograph demonstrates transection
of the left ovarian vessels. The grasper is placed through the suprapubic port (top), through the slipknot, and onto the ovarian vessels. The slipknot is
placed through the left lateral port. The scissors cut between the silk ligature and the grasper.126 AQUA and CHILDERS
Figure 5 After the ovarian vessels are transected, the prefabricated
slipknot is brought around the grasper, and the ovarian vessels are
back-tied.
transection is performed between the primary silk ligature
and the grasper, some back bleeding can occur until the
loop is brought down over the grasper. In addition, the al-
ternation ofcameramanagementbetweenthe assistantand
the surgeon can slow the procedure considerably until the
routine is perfected.
Ovarian and uterine artery ligations are both easy to
perform quickly when both surgeon and assistant are fa-
miliar with the technique. It is more difficult when the
surgeon has to talk the assistant through the procedure,
particularly uterine artery ligation. If the pedicle is not
cut far enough around the grasper tip, one is unable to get
the loop tie around the tip of the grasper to secure the
pedicle. Ifthe pedicle is cut too far around the grasper tip,
it is possible to transect ascending arteries that will not
be ligated with the loop tie. Since November 1994 we
have ligated uterine arteries in 17 additional patients. Two
of these patients had large (14- and 18-week) uteri and
both had back-bleeding from the uterine vessels, which
required loop ligation. Neither patient required transfu-
sion. Normal-sized uteri, skeletonization of the uterine
vessels, andexperience minimize bleeding problems with
this technique.
Figure 6 The uterine arteries have been skeletonized on the patient’s right side and a grasper coming from the right lateral port is placed through a
prefabricated slipknot, which has been placed through the suprapubic port. The grasper grabs the uterine vessels by grasping and sliding offof the cervix.LAPAROSCOPIC SUTURING TECHNIQUE 127
Figure 7 The uterine vessels have been transected and are ready to be suture ligated with the prefabricated chromic slipknot, which is placed through
the suprapubic port.
While the major obstacle to many of today’s operative
laparoscopic procedures is transection of the vascular
pedicles,we believe the major obstacle oftomorrow’s pro-
cedures will be suturing skills. The simple "grasper-
through-the-loop" suture technique we describe will not
only broaden the versatility ofthe endoscopic surgeon, but
help to serve as a bridge to accomplishing the advanced
suturing techniques, intracorporeal needle and knot-tying,
thatmay be required tomanage complications orcomplete
the endoscopic procedures of tomorrow.
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